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Abstract：It is a well-established fact that bacterial infection of the dental pulp ultimately results 
in the formation of apical periodontitis. And apical periodontitis may develop periapical leisons 
consisting granulomas and cysts. In this article, we show the pathologic condition of infected root 
canal systems and periapical lesions immunohistologically. We also describe the possible causes of 
refractory apical periodontitis that conventional root canal therapy could not work effectively. Finally, 
we explain our newly developing treatment for refractory apical periodontitis named electro-magnetic 
apical treatment, and illustrate clinical efﬁcacy of this treatment.
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Lactbacillus casei （33.7％），Lactbacillus plantarum （33.7％），
Porphyromonas gingivalis （33.7％），Prevotella nigrescens （33.7


































































１） Kakehashi S, Stanley H R and Fitzgerald R J: The effects 
of surgical exposure of dental pulps in germfree and 
conventional laboratory rats. Oral Surg 20, 340-349 
(1965)
２） Lin M L and Huang G T J: “Pathobiology of periapex”. 
Cohen's pathways of the pulp, 10th ed. St. Louis, Mosby, 
2011, 529-558.
３） Matsuo T, Shirakami T, Ozaki K, Nakanishi T, Yumoto 
H and Ebisu S: An immunohistological study of the 
localization of bacteria invading root pulpal walls of 













７） Noiri Y, Ehara A, Kawahara T, Takemura N and Ebisu 
S: Participation of bacteria biofilms in refractory and 




応用－ EMAT （Electro-Magnetic Apical Treatment）－．
日歯内療誌 32，184-200（2011）
９） Yumoto H, Tominaga T, Hirao K, Kimura T, Takahasi 
K, Sumitomo T, Bando N and Matsuo T: Bactericidal 
activity and oral pathogen inactivation by electromagnetic 
wave irradiation. J App Microbiol 113, 181-191 (2012)
